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PROBLEM TO BE SOLVED: To impart the characteristics such as high afterglow brightness, 
long afterglow time, excellent chemical resistance and resistance to light by incorporating, Si02. 
Ge02, MgO and MO (M is Ca. Sr or Ba) as main components, an activator and an auxiliary 
activator and optional additives. 

SOLUTION: The luminous fluorescent glass ceramics contains, by molar percentage. 30 to 70% 
Si02 to 10% Ge02. 5 to 40% MgO and 10 to 55% MO (M is one or at least two of Ca, Sr and Ba). 
0 to 15% B203 0 to 10% Y203. 0 to 10% Sc203, 0 to 10% A1203, 0 to 15% Ga203, 0 to 10% 
MeO (Me is Be. Zn. Cd or Pb). 0 to 6% R20 (R is Li. Na or K), 0 to 8% Cl+F, 0 to 8% Bi203, 0 to 
6% P205+Zr02+Sn02. 0 to 14% Sb203+As203. 0.0001 to 5% (expressed in terms of outer 
percentage) Eu203 as an activator, and 0.0001 to 6% (expressed in terms of outer percentage) 
Ln203 (Ln is Ce. Pr, Nd. Sm, Gd, Tb. Dy. Ho, Er, Tm, Yb or Lu). 
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1100-C-2H 
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46SiO, - 27SrO • ZTMgO • O.lEuA ' 0. IDyA 


1050"C-3H 
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45810, - SOSrO - 25HbO - O.lEuA • O.SDyA 
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44Si0z - Zy^3 " 27SrO - ZTHgO • 0.1£iizOa - O.SOy 


1000-C-3H 
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43Si0j - 2B,03 • 30SpO • 25MgO • 0. lEUzP^ • 0. IDy 
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1000*C-3H 


m 


9 
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u,03 • 0.1Dy,(i 


1000*C-3H 




20 


42.7SiO, • 2B,03 • 0.3Sc,0a • 30SrO • 25MgO • 0.1 
EU2O3 • O.lDyaO, 


1000'C-3H 




21 


42.8310, • 2B,03 • 0,2y,0, - 30SrO • 25MgO • O.IE 
11,0, - 0.1Tn,Q3 


1000*C'3H 





[0 03 71 
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Mo. 








22 


42.6SiO, • 2BA • 0.4YA • 30SrO • 251fe0 • O.IE 
uA ' O.ITBiOj 


1000*C-3H 


m 


23 


41SiO, • 3BiOa - 295r0 - TCaO • 20IfeO • O.OSEuA 
- O.SDrA 


980*C-5B 


nu 


24 


45SiO, - Z7SrO - 6CaO - 22HgO - O.OSEuA - 0.5D 

yA 


980*0-58 




25 


43SiO, • IBA • Z4SrO • TCaO • 251feO - O.OSEuA 
• O.SDyA 


gso-c-SB 




26 


42.5SiO, - IB2O, - 0.5PA • 24SrO • 7CaO • 25HgO 
• O.OSEuA • 0.5DyA 


980'C-3H 


mm 


27 


42.5SiO, - 1B,0, - 0,5ZrO, - 24SrO ■ TCaO - ZSMg 
0-0.05EiiA*0.5Dy20, 


980"C-3H 


mm 


28 


42.5SiO, • IBA - O.SSnOz • 24SrO - 7CaO - 25Mg 
0 • O.OSEttAi • O.SDyA 




m» 


29 


42,2SiO, ■ KSBjOa • 0.3 SbA ■ 24SrO - 7CaO - 2 
5MgO • O.OSEuA • 0,5DyA 


980'C-5H 




30 


42.SSi02 • IB2O3 • 0.5BiA • 24SrO - 7CaO ■ 25Mg 
0 • O.OSEuA • O.SDyzOj 


980'*C-5H 


mm 


31 


42.5Si0j • IBA • 0.5PbO • 24SrO • 7CaO • 25HgO 
• O.OSEuA • O.SDyA 


SSO-K^-SH 




32 


43Si02 • IBA - 3ZnO • 24SrO - 7CaO - 22HgO • 0. 
OSEqA • O.SDyA 


gso-c-SH 


n» 


33 


43810, • IBA • 4BaO - ZOSrO • 7CaO * ZSHgO • 0. 
DSEHzOj • O.SDyjOa 


980-C-5H 


mm 


34 


43Si02 • IBA ' INajO • 23SrO - 7CaO • 25KgO • 0 
.O5EU2O3 • O.SDyA 


980*C-5H 


mm 


35 


43Si02 ' IBA ' 24SrO • 7CaO • 20HgO - SUgF, • 0 
.05EuA ' O.SDyA 


980'C-5H 


mm 


36 


43Si02 • IB2O3 • 24SrO • 7CaD - 25HgO - O.OSEUjDj 
- 0.25Nd203 


gso-c-SH 


mm 


37 


43SiO, • • 24SrO • 7CaO • 25MgO • 0,05EuA 
■ 0.5KdA 


980-C-5H 


mm 


38 


41Si02 * 2B2O, * 19SrO * ISCaO • 19llgO • COSEu^ 
0, ■ O.SDyA 


950-C-5H 




39 


4lSiO, • 2BA • 8SrO • SOCaO • i9«gO • O.lEuA 
• 0.5Dy20[, 


gso-c-SH 


mm 



[0 0 3 8] 



No. 








40 


43Si0, • 2Bz03 - 8SrO - 28CaO • 1 9 HgO • D. lEu^ 
Oj - O.STm^Oa 


950-C-SB 


mm 


41 


41510^ • 2^0, • 2 AlA ' 8SrO - 28CaO • 1 9MgO 
• O.lEuA - 0.5Tii,a, 


950-C-5H 


nm 


42 


40Si0j • 2BA " 4A1A ' 8SrO • 28CaO • 18MgO • 
O.lEiiA *0.5TiiA 


950'C-5H 


mm 


43 


40SiO, • ZBA • 4A1A ' SSrO • 28CaO • ISffeO • 
0.1 EuA • 0,5BoA 


gso'C-SH 


mm 


44 


4ISIO2 • 2BA ' 38CaO • 19Mg0 • 0. lEuA ' 0.5Dy 

A 


950-C-5H 


n 



[0 0 3 9] ^MZ7ikt^5i:^TJ\^ti^j±m^mmitm 

btL^o mWtfi}\Z&^^tS r O^C a OVW^i^^^ 

[0 0 4 0] t»5SX|S[slSf/^^-><7)S#fl:i<*:y. t^-f 
tiO) X -b ^ 5 ^ X ir fc t ^ T t «f di L fclSSffi * 
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4 0^)b<jgofcB#^-emSfi(DB*:tt^*tt:(7)»i3fe»S[$ 

[0 0 4 2] 
[ft4] 



N 0. 






3 


40SiO, « 3BA - 29SrO * 8CaO * 2QNgO • 0.O5 
EuA*0,SDyA 


7 


6 


45SiOi • 30SrO • 25MgO • 0,lEuA • 0.5DyA 


8 


10 


43SiO, - 28,0, • SOSrO - 25HgO • 0. lEUzQ, • 2 


12 


11 


43SiO, • SBjOa • 30SrO • 25HgO * 0. IEU2O3 « 3 


6 


12 


43Si02 - ZEA - 30SrO - 25HgO • O.SEuA • 0 


2 


13 


41Si02 • 4B2O3 • 30SrO • 25MgO - 0, lEuA - 0 
.5 Dy,0. 


4 


14 


40SiO^ • 5B2O3 • 36SrO • 19MgO * 0. lEuA • 0 


3 


24 


45Si02 - 27SrO - 6CaO • 22MgO ■ O.OSEuA 
•O.SDyA 


6 


25 


43SiO, • IBA - 24SrO - 7CaO - 25HgO - 0.0 
5EU2O3 • O.SDyA 


5 




ZnSrCu 


1 



[0043] azcfcy. *^0jcD:«^^x-tr^S'>^X(?5 

fc. Banff -esig-effi^Lfcss. ey^iSNo. iookjb 

[0 0 4 4] (||Jfe«Jj4 5) 1 5 2 O'C-CSBtFaltSSL 

*(c.lra]LT(#e>*i/=iaS:iC4 5S i 02 - 30 

SrO-20MgO-0.05E U2O3 ■ O. 5 D y 2O3 
a)^'^;^^4 5S^P»UTfw«^»Ltro ZOJJS^'^X 
^2 gKy. 3FbfC.*(Dll3|4 
S i 02 3. 8 7 g 

S r CO3 9. 5 1 g 

Mg O 1 . 3 O g 

E U2O3 O. O 3 g 

D y 2O3 O. 3 O g 

«3%(Da7c»Hftn 3 oo°c-e2B#raj»fliilLfiiiS 
*fasLfc±jsa4aiis r2Mg s i 207-efc-Dfco c<;) 
o 0 X r- 2 0 ^MMIt L 6 

(a) iC^-To 



[0045] (Hffi^lJ 46) 1 50 0°C-e 3 B^FalJgP L 
fc^. 7Kl^v^inLT<#b;h./-:iimi£it4 5S i02 - 2 2 
SrO - 6CaO - 27MgO - 0.05 E U2O3 • O. 
5 D y203(7):^*^;^$'4 5 S^P>JaiTlCt»^Lfco ^ 

a)jS:tr^;^^l . 5 gSXy. :S3^(7)112|£4 

S i 02 3. 8 7 g 

S r CO3 9. 5 1 g 

M g O 1 . 3 0 g 

E U2O3 O. O 3 g 

D y 2O3 O. 3 0 g 

• »aL. it3fefl-*ffii>T6o o;u^x 
-C2 0«^fflHgS*Lfc»a)a3t»S*ia6 (b) ic^x-To 
[0 0 4 6] (]t««1) 
S i 02 3. 8 7 g 

S r CO3 9. 5 1 g 

MgO 1. 3 0 g 

E u 2O3 O. 0 3 g 

D y 2O3 0. 3 0 g 

^9 7%;K^3%(75ii7i;SPBia-ei 3 O 0**C-e2B#HSS 
[Lfco C5 LrffljajS4 OS i 02 • 4 OS r O • 



(10) 
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20MgO' 0.05EU2O3 - 0.5D y 203CD-b:7 S 

-»fflL. S3tefl'*ffli^r6oo;u^x-e2 o^J-raragt 

L/c^(7)S3fe)Sg^l§l6 (c) iC^v-To 
[0047] 06,^ y. Il*'^;^<!:^<7)ffi<Di^S(7)lSJl4 

[0048] (3ISSfi!l47) 1 5 O 0°CT:3B#^1tg«L 
tz^. 7KI::SALlL)^Lrt#^ix/cffl/«^4 5S i 02 

• 22SrO - 6CaO - 27MgO - Q. 1 E U2O3 

• 0. 5Dy203a)**^;^^4 5S^P:>iUT(::t»^L 
tzo z<D^iS'y>i.^^ 2. o 

A I 203 0. 8 03 g 

S r CO3 1 . 1 6 2 g 

E u 203 O. O O 5 g 

D y 203 O. O 2 9 g 

it+^lcS^L. r;u5-^«o(Siz|g4!)TS«9 7%* 

^3%C^ii7cl|fflaT 1 1 0 0°c-e2B#^iSft5ii3iLafiS: 

LTWjife«3fea)S3tttm3fe:tf ^X-b ^ S ^ X ^ t# 

ffiiNT 6 o o;u^7.r-2 o«^rassstL/=^(DS5t»S$' 

i2]7 (a) (C^-To 

[0049] (||J6«48) 1 5 O 0°C-C3B#Fb1*§SL 
fr«. mzT^&LXm^tlfzt^JS,^^ 5 S i O2 • 2 2 
SrO - 6CaO - 27MgO - O. 1Eu203 - 0.5 
D y2O30:tf^XS4 5 S^P>J^ITlCt»»L/co C(0 

1. O glSy. Sbic. 23?a)Jl» 
A I 203 6. 0 2 g 

S r CO3 8. 7 2 g 

E u 2O3 0. 0 4 g 

D y 2O3 0. 2 2 g 

m 3 %a)S7c#HaT* 1 3 0 o °ct? 2 B#Hssfiflis Lms& 

(b) ici^v-To 
[0050] (itKiH2) 

A I 203 6. O 2 g 

S r CO3 8. 7 2 g 

E U2O3 0. 0 4 g 

D y 2O3 0. 2 2 g 

* 9 7 3 ^(oi&7tnm%x 1 3 o o "c-e 2 B#Msi 

«lilLyCo C3 Lrffl/fizCS O A I 20 3 ■ 5 O S r O 

• O. 1 Eu203- O. 5 D y2O3(0j^jS(*;b^b<i:*Sfe 



U ±S7';U S >^l£^3ttt^5fe(* * f^S! L 

6 0 o)\.<?7.x2o^mmMi.fz^o>^%m&^mi 

(c) ICjF-To 

[005 1 ] ll7cfcy. ll:^*^:^^^a>ffli(0i^S(7)mf* 

I C ffi+L S C A<BJ A^ -e & * o 
[0 0 5 2] (ilJfeW4 9) 1 5 2 0"C-e3^ra}gittL 

/c^. 7k(^^na]Lr#^nfcisais;xC4 5 s i 02 - 33 

SrO"22MgO-0.05E U2O3 - O. 5 D y 2O3 
(D^^^XS-I 0S^P>J5JLTlCt»»Lf=o C<7)JH*'5X 
t»m*8gisy. 2 gC0Y2O3<hcfc <;l^LT*^G. * 

MjaMSSicistorJiPE^ff^Lfco a7c#Har- 1200 

StLtr^. B&RjflzfcaNT2 4B#rai5l±l^4^/corS5feA< 

[0 0 5 3] (HJfiCllSO) IIJfiffl|4 9a)JS*-^X»5S 

^9.5gUiy. 0. 5 g(DZ r 02<tc*: <jl^LT7b> 

8 0"C-C6B#raS»«131LjftiiELT«fe«3ta)^*^X-b3 
S^V^X^fffco ^^jW^fflL^r 6 0 OjU^X-^ 1 5^ 
felSBStL/c^. Bifilfl::tel^T2 4B$fem±fZ^:)fcoT?S 

[0 0 5 4] 

B^ 3«)^ t»t** -eS-acD }^ T'SS lcf# ^ c ir tl^-Q 

[mi] USE^Ji ih2(OE3tttS*^'^X-tr^S';;^7X 
(a) i^ffiem. (b) :SllfiC!l2 

[1§12] ^mm^oiS'y:^^fl^Mmir^1^lWLO^^)\.<?y. 

(a) :!»«lSflir (^'^X) . (b) :S»fllS« (**^ 

[0 3] IIJ6fi^Jia)S3fe«-BB|*ffih^a)«5fe7.'<^ 
[04] ||!6e!l2(7)^3fen-SB|tf?iJ:«(D«*;^'<^ h;u 

[05] llMfi?!l3a)«jmx^iiitff/<^->r*&^o 
[1216] 3ll6ffij4 5i:4 6 2it/tt:R«!lia)S*HS(7)^ 

[0 7] ||Jfifi!l4 7i:4 8^it/J±Ri5»l2(Da3t»Sa)B# 
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1] 



12] 




[135] 



[06] 



■ /I. .aA. JJl, /i.f A^kkl^. ■ ■ 



20 (de^ 



a: |I2&«Q45 
b: Illft0|4fl 




O 10 20 30 
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17] 



I 

m 



0.001 f 





a: »B(R47 




b: mfim 




o: Jtttffli 






r 







15 20 

a (5^) 



(51) Int. CI. 7 

C O 9 K 







F I 




11/59 


CPB 


C0 9K 11/59 


CPB 


11/63 


CPB 


11/63 


CPB 


11/67 


CPB 


11/67 


CPB 


11/74 


CPB 


11/74 


CPB 


11/75 


CPB 


11/75 


CPB 


11/78 


CPB 


11/78 


CPB 



f-73-^• (##) 



(72)»eB« ±11 it 

»SJIl««^lli!J/MlJlTS15S30^ » 



46062 AA04 BBOl CCIO DA05 DA06 
DB01 DB02 0B03 DC01 DC02 
DC03 DC04 DD01 DD02 DD03 
DE01 DE02 DE03 DF01 DF02 
DF03 EA01 EA02 EA03 EA10 
EB01 EB03 EC01 EC02 EC03 
ED03 ED04 ED05 EE01 EE02 
EE03 EE04 EE05 EE06 EF01 
EF02 EF03 EF04 EF05 EF06 
EG01 EG02 E603 EG04 EGOS 
EG06 FA01 FA02 FA03 FA10 
FB01 FC01 FC02 FC03 FD01 
FD02 FD03 FECI FE02 FE03 
FFOl FG01 FHOl FJOl FJ02 
FJ03 FKOl FL01 FL02 FL03 
GA01 GA02 GA03 GA10 GB01 
GC01 GD01 GE01 GE02 GE03 
HHOl HH03 HH05 HH06 HH07 
HH09 HH11 HH13 HH15 HH17 
HH18 HH20 JJOl JJ03 JJ04 
JJ05 JJ06 JJ07 JJ10 KK01 
KK02 KK03 KK04 KK05 KK06 
KK07 KK08 KK10 MM02 MM04 
NN19 

4H001 XA03 XA04 XA05 XA08 XA09 
XA11 XA12 XA13 XA14 XA15 
XA17 XA19 XA20 XA21 XA30 
XA31 XA32 XA33 XA38 XA39 
XA40 XA48 XA50 XA51 XA56 
XA58 XA82 XA83 YA59 YA60 
YA62 YA63 YA64 YA65 YA66 
YA67 YA68 YA69 YA70 YA71 



